




























































OECD	data	on	municipal	solid	waste	from	1980–	to	2000.	Based	on	1995–2005	data	from	25	European	countries,	Mazzanti	and	Zoboli	 (2009)	reach	the	same	conclusion,	even	 if	 the	elasticity	of	municipal	solid	waste	production	to
income	drivers	found	by	their	analysis	is	lower	than	that	observed	by	previous	contributions.	While	all	the	contributions	just	mentioned	suggest	a	rejection	of	the	WKC	hypothesis,	this	result	is	not	univocal	since	it	is	contested,	for
example,	by	Raymond	(2004).	His	analysis	focuses	on	data	from	142	countries	and	finds	that	the	waste/consumption	stress	indicator1	exhibits	an	inverted	U-shape	relation	with	income.













































Variable Mean Std.	Dev. Min Max Observations
MWG overall 1.331 0.398 0.352 7.223 N = 10346
between 0.382 0.459 6.711 n = 1497
within 0.107 0.495 3.065 T-bar = 6.91116
ECONOMIC_DEV overall 12406.470 2573.561 1566.194 44588.430 N = 10346
between 2447.824 1803.834 29643.670 n = 1497
within 765.527 3164.296 31107.270 T-bar = 6.91116
DENSITY overall 549.979 770.979 2.524 7806.509 N = 10346
between 767.518 2.885 7637.363 n = 1497
within 22.187 246.639 801.359 T-bar = 6.91116
OLDSHARE overall 0.197 0.049 0.044 0.511 N = 10346
between 0.049 0.049 0.500 n = 1497
within 0.008 0.133 0.250 T-bar = 6.91116
ACCOMODATION overall 0.031 0.163 0.000 5.104 N = 10346
between 0.161 0.000 4.821 n = 1497
within 0.018 −0.408 0.405 T-bar = 6.91116
FOREIGN overall 0.067 0.041 0.000 0.291 N = 10346
between 0.037 0.000 0.235 n = 1497




























where	MWG	 is	 the	 daily	 per	 capita	 waste	 generation	 in	 the	 i-th	municipality	 at	 year	 t,	 ECONOMIC_DEV	 is	 a	 proxy	 of	 economic	 development;	 and	 are	 the	 coefficients	 to	 be	 estimated	 for	 this	 variable	 and	 its	 squared
values,	and	an	inverted	U-shaped	relationship	between	waste	generation	and	income,	consistent	with	the	WKC	hypothesis,	is	verified	if	 and	 .	X	is	the	 vector	of	control	variables	and	 is	the	associated	vector	of
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ECONOMIC_DEV	(×1000) 0.0424*** 0.0477*** 0.0489***
(0.0094) (0.0121) (0.0105)










Observations 10,346 10,346 10,346
Number	of	ID 1,497 1,497 1,497
Year	dummy No Yes Yes
Fixed/Random Random Fixed Fixed
Sargan-Hansen	statistic 4.858 6842.367 264.143
p 0.088 0.000 0.000







































LAGGED	MSW 0.5381*** 0.3686*** 0.5281***
(0.0665) (0.0100) (0.1340)
ECONOMIC_DEV	(x1000) 0.0546*** 0.0393*** 0.0333***
(0.005) (0.0059) (0.01018)
ECONOMIC_DEV^2	(x1000) −0.0011*** −0.0007*** −0.0006***
(0.0000) (0.0000) (0.0002)








lower	 than	 the	within-groups.	 Indeed,	 this	condition	 is	observed	when	 looking	at	 the	GMM	estimates	provided	 in	column	(3).	Furthermore,	 the	Hansen	 test	 reported	at	 the	bottom	of	 the	 table	suggests	 that	 the	overidentification
restriction	is	satisfied	in	model	(3),	and	therefore	the	instruments	used	in	the	analysis	are	valid.	According	to	these	additional	analyses,	the	turning	point	of	the	estimated	Kuznets	curve	is	slightly	higher	than	the	one	calculated	through
the	static	panel	investigation,	since	it	is	observed	at	€28,071.	Fig.	1	provides	a	graphical	representation	of	the	estimated	Kuznets	curve.
6	Conclusion
By	using	a	novel	database	of	municipal-level	data	from	the	Lombardy	region,	located	in	Northern	Italy,	this	paper	provided	an	empirical	test	of	the	hypothesis	that	there	is	an	inverted	U-shaped	relationship	between	economic
wealth	and	MSW	generation	(WKC	hypothesis).	The	findings,	which	are	robust	to	alternative	specifications	and	estimators,	provide	support	to	such	an	hypothesis	and	reveal	that	after	a	certain	point	economic	wealth	exerts	a	“negative
scale	effect”	on	waste	generation	which	might	be	due	to	a	rising	care	for	the	non-materialistic	goal	of	waste	generation	reduction.
Since	in	Italy,	as	well	as	in	most	of	the	European	countries,	the	role	of	decentralized	waste	policies	is	structurally	relevant	(Mazzanti	et	al.,	2008;	Bertossi	et	al.,	2000)	our	municipal-level	analysis	is	particularly	valuable.
On	the	one	hand	our	results	could	support	regional	policy	maker	in	fostering	new	accompanying	measures	aimed	at	reducing	waste	generation	specifically	designed	for	those	municipality	below	the	turning	point	estimated.	On
		β1	>	0	 		β2	<	0	
Fig.	1	Non-linear	relation	between	economic	development	and	waste	production	as	resulting	from	the	estimates	provided	by	model	(3)	in	Table	4.	Vertical	lines	represent	95%	confidence	interval.
the	other	hand	our	results	can	contribute	to	better	plan	and	size	the	set	of	policy	instrument	regarding	the	waste	collection.	In	fact	the	reduction	of	the	waste	generation	can	low	the	costs	of	the	waste	treatments	due	to	a	demand
effect.
Further	research	might	inspect	whether	municipalities’	MSW	generation	reveals	any	spatial	dependence,	which	is	certainly	possible,	given	that	the	location	of	end-of-the-pipe	disposal	facilities	(landfills	and	incinerators)	could
encourage	some	municipalities	to	reduce	MW	production	and	increase	MW	recycling.
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Footnotes
1The	waste/consumption	indicator	used	in	this	paper	is	one	of	the	components	of	the	Environmental	Sustainability	Index	(ESI),	developed	by	the	Yale	Center	for	Environmental	Law	and	Policy,	the	Center	for	International	Earth	Science
Information	Network	at	Columbia	University,	and	the	World	Economic	Forum	in	order	to	rank	countries	according	to	their	environmental	sustainability.
2With	the	aim	of	saving	space,	the	results	achieved	through	these	additional	elaborations	are	not	reported	but	are	available	upon	request	to	the	authors.
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